The 10-student Environmental Leadership Program team, Wetlands Wildlife, collected data on Delta Ponds, a 61-hectare waterway site owned by the City of Eugene bordering the Willamette River. We used two primary monitoring activities to collect data on riparian communities and restoration efforts, focusing specifically on vegetative community type as well as biological indicators of survival and vigor. Six vegetative communities were subject to monitoring: Upland, Riparian, Wetland Transition, Emergent, Himalayan Blackberry and Recent Restoration. We collected data using protocols that were tailored to species identification, community mapping and vegetation health assessment. Overall, we found that the health of Delta Ponds appears to be improving; through community mapping we found a general increase in percent area cover for almost all target communities, with the Upland community displaying the largest increase, growing from 9% to 21% of the area surveyed. However, Emergent and Himalayan Blackberry actually decreased in percent area cover. We believe this general increase is due to extensive removal of the invasive Himalayan Blackberry (Rubus bifrons). Throughout monitoring efforts it was observed that there was a relatively high survival rate of riparian plantings with both tree and shrub plantings exhibiting a trend in growth over time. Various monitoring efforts including vegetation community mapping and riparian vigor monitoring were used to assist the City of Eugene in the prioritization of management resources and will serve as a baseline for future restoration efforts.
INTRODUCTION
Complex networks of side-channels with healthy native riparian and aquatic vegetation help to filter water, buffer flooding, provide erosion control and recharge groundwater as well as provide habitat for native fish and wildlife. These are just a few of the ecosystem services a healthy wetland area can provide. In addition, wetland areas, such as Delta Ponds, help to provide not only key habitat for native fish and wildlife, but also educational and recreational benefits for the general public.
If properly managed, riparian zones within a wetland system become sites of complex biodiversity and play an essential role in the overall health and success of restoration efforts (Naiman & De'camps 1997) . However, newly restored zones can be vulnerable to growth of invasive plant species such as Himalayan Blackberry (Rubus bifrons) and Reed Canarygrass (Phalaris arundinacea). Consequently, newly restored riparian zones must be actively monitored and managed until reaching a free-to-grow status so as to detect and correct problems of overcompetition by invasive species (Pasquale et al. 2011) . Plantings are considered free-to-grow when they are taller than surrounding competing plants and no longer require release treatments (Massingill 2003) .
Monitoring efforts were conducted for both native and invasive plant species within Delta Ponds in an effort to detect change in the biological dynamics occurring after restoration efforts by the City of Eugene. Changes were determined through reapplication and comparative evaluation of the methods and findings completed by the 2005 Delta Ponds Team (Davis et. al 2005) . Vegetation community mapping was completed with the specific goal of observing community succession since 2005. Further riparian vegetation monitoring was completed for 2008 and 2010 plantings with the goal of supplying critical feedback on planting methods, protection and maintenance, as well as information on species and sources of planted stock within newly planted riparian benches. Such on-going monitoring can provide insight into growth rates, vigor, damage, canopy closure, stream shading, and/or estimated time of free-to-grow status (Massingill 2003) . In summary, the overarching goal of these two monitoring activities was to provide our community partners with feedback on completed restoration efforts and recommendations for future habitat improvements based upon the team's findings.
STUDY AREA
Delta Ponds is a 61-hectare waterway located in northeast Eugene, Oregon, just off of Goodpasture Island Rd (Figure 1) . Historically, the area provided a floodplain that surrounded much of the Willamette River, yet through human activities, such as urbanization and industrialization, the river's complexity was altered and simplified. In the 1950's and 1960's, the once-historic floodplains were converted to gravel mines. Through this prolonged extraction, the local ecology was damaged and small networks of ponds were created, isolated from the flow of the Willamette (City of Eugene 2012). After being purchased in the late 1970's by the City of Eugene, the former gravel quarry sat unmanaged for decades, developing a wetlands ecosystem that consisted of both native and invasive species. Between 2004 and 2012 the City of Eugene began an eight-year enhancement effort of invasive species control and native plantings. Projects also included establishing connectivity between the ponds and the Willamette River, which involved removal of invasive species such as Himalayan Blackberry from over 24 hectares of land within the ponds. Work was also done to improve 8.04 kilometers of riparian benches by converting steep banks, left by the process of gravel extraction, into gentle slopes. This was achieved through the planting of 75,000 native grasses, shrubs and trees along newly restored (Davis et al. 2005) . For consistency, the entirety of Delta Ponds was surveyed, including non-city property primarily following Delta Highway. Using aerial photos with clear plastic overlays, teams of two to three people outlined community boundaries through ground-based mapping, using a minimum mapping area of 5m 2 . However, due to lack of accessibility in some areas, community identification was completed remotely using 2012 Google Earth aerial photos, assessing an area no greater than 10% of the total area surveyed. Community 
RESULTS
Extensive ground-mapping efforts were made to encompass the entirety of areas 1-3, surveying a total area of 27.2 ha (Table 1) . Every community, Himalayan Blackberry aside, increased significantly in area, ranging from 413% -1130% increases. Such high area increases do not accurately reflect growth as the 2005 baseline data used for comparison encompassed a much smaller area, including only 5.45 ha of the area we surveyed (Table 1) Completed ground-based mapping delineated each community separately: Upland, Riparian, Wetland Transition, Emergent, Himalayan Blackberry and Restoration in order to display spatial relations throughout Delta Ponds. Those that displayed the greatest change were the Upland, Himalayan Blackberry and restoration communities (Figures 3-5 ). Based on observations, upland communities were observed as having the largest increase in relation to area surveyed ( Figure 2 ). In contrast, the Himalayan Blackberry communities had decreased, covering 39% of its total former area. The majority of restoration efforts, in regards to planted areas, began after the 2005 mapping effort. Since the majority of plantings occurred after the initial mapping, Recent Restoration community areas were not mapped and our 2013 data serves as a baseline for future monitoring and restoration of riparian zones. Mapping of the Recent Restoration community revealed that this community encompasses 12% of the area surveyed ( (Figure 4 ). It should be noted that the Himalayan Blackberry contained within the property of the City of Eugene is substantially lower since part of the surveyed area along Delta Highway included lands owned and managed by Lane County. Because of this, the percent decrease in Himalayan Blackberry on City property is actually much lower. The Upland community displayed the largest relative increase (Figure 2 ) and often occurred alongside Delta Highway and man-made paths, much like the Himalayan Blackberry community (Figure 3) . It is probable that due to reductions in Himalayan Blackberry communities, an increase in the area recognized as Upland resulted from encompassing former Himalayan Blackberry boundaries (Figure 4 ). September 30, 2010 . A survival rate of 80% is considered optimal. However, due to a lack of watering at the most pertinent growth stage of the plantings, this percent survival was not met (City of Eugene, unpublished data). This was followed by a second contract in 2010 that called for the planting and maintenance of over 30,000 native plants (City of Eugene, unpublished data). Following the end of the first growing season, the City of Eugene conducted monitoring to evaluate the survival of the plantings to determine whether or not the 80% survival requirement was met.
RIPARIAN VIGOR MONITORING
Though plantings spanned a multitude of community types, monitoring efforts focused upon Wetland Transition and Riparian plantings located in newly restored riparian benches, including various species of willows, Red-osier Dogwood and Pacific Ninebark (Physocarpus capitatus). Implementation of our baseline monitoring relied primarily upon measurements of vigor. However, comparison of 2008 and 2010 planting data allowed for qualitative evaluation of growth and survival. Comparisons of future monitoring with baseline data will provide growth rates, changes in vigor, survival and help to identify on-going maintenance needs.
METHODS
The team completed riparian vigor monitoring for a randomly-selected subset of plots monitored by the City of Eugene in 2009 and 2011. As exact locations for previous plots were not recorded, aerial photos were used to approximate site locations. Four plots in total were randomly selected for monitoring; Plots 2 and 5 from 2009 monitoring and plots 12 and 14 from 2011 monitoring ( Figure 6 ). Plots were established to include an area of 5m x 30m. Starting with the southwest corner, pins were placed at each corner and connected by flagging tape to clearly mark plot boundaries.
After establishing plots, teams of four to five people surveyed the area, moving plant by plant and evaluating several key aspects for future evaluations of growth, vigor and survival. These variables included: species identification; live/dead determination; height (trees) or height class (shrubs); live crown height (trees); stem class (shrubs); level of brush and grass competition; protection type; and damage type, level and source (ELP Riparian Planting Monitoring Protocols, 2013). To determine height class for shrubs, the highest living part of the plant was measured and 
RESULTS
Surveys showed that the majority of plantings monitored in both 2008 and 2010 were various species of willow. Unable to identify the specific species for these plantings they were put into the general category of willows. Due to damage and the inability to identify some plants there were unidentified species recorded in all plots. A total of 152 shrubs and trees were monitored in the two 2008 plots with the dominate species being willow (Table 2) . Eight plantings were unidentifiable. Of the 138 shrubs monitored, 42 were classified as mature with the others falling under the category of young or saplings. These plots had quite a bit of brush and grass competition and also exhibited some amounts of plant damage primarily located along the leaves. The damage appeared to be from insects and drought furthermore, the shrubs with the highest damage were willows. All six trees were alive and showed no signs of damage from insects or drought. Five trees had cages and one had vexar tubing for protection. Table 2) . Two unidentifiable plantings were also found during monitoring. Only five of the 84 shrubs were mature, with the rest being young or saplings. Compared to the 2008 plots, there was very little brush and grass competition in the 2010 plots. These plots had more overall damage present, not only on leaves but also along the branches and stems. This damage was attributed to disease, drought, physical damage and insect damage. There was generally no protection for plantings, however, we did find two with cages. Of the four Black Cottonwoods, two were dead, and only one had vexar tubing for protection. 
Species

DISCUSSION
Through monitoring growth and vigor of our selected plots, it became evident that the majority of plants were alive with minimal damage. A total of 11 dead plants were counted, 9 of which were located in the 2008 plots, inferring high survival overall with an attrition rate of only a few plants dying per year. Wetland Transition and Riparian plantings from 2008 had an average survival rate of 66% when monitored in 2009. This did not meet the City's 80% survival rate requirement and the contractor completed additional plantings to achieve the required survival rate (City of Eugene unpublished data, 2010). 2008 plots are now showing a higher percentage of survival, fitting the general pattern of increased survival once plantings are established.
Lack of watering by the contractor responsible for the 2010 plantings lead to more replanting of various species and could have affected the number of species found in these plots. The first summer after planting is the most crucial time for new plantings (City of Eugene, unpublished data). Once plants' roots reach the water table, survival rates tend to be very high. Survival itself is a coarse indicator of success. Many plants can survive for several years with poor vigor and minimal growth rates. Thus it is important to take into consideration vigor, overall plant health and appearance before making adaptive management decisions.
In general the 2008 and 2010 plots display low levels of overall damage. Damage found in the 2008 plots was relatively low, with classification of less than 10%, mainly found on leaves due to insects or drought. Along with damage, growth and vigor are important characteristics to observe in restoration areas. Growth is measured until stocks are considered free-to-grow and taller than the surrounding competing plants (Massingill 2003) . All living plants monitored in both the 2008 and 2010 plots showed a positive growth trajectory by exhibiting higher average height or height class when comparing 2008 to 2010 (Tables 3 and 4) . Vigor is more difficult to quantify but is critical to the success of a project. Vigorous trees can better tolerate disease and drought, as well as become free-to-grow faster (Massingill 2003) . Since most of the plants in both plots showed growth and low damage, it reflects their suitability to the site, which will help in tailoring future planting decisions.
RECOMMENDATIONS AND MANAGEMENT IMPLEMENTATIONS
Restoration efforts by the City of Eugene have been largely successful and our data will inform future monitoring and management activities. Extensive blackberry removal has greatly reduced the overall percentage of Himalayan Blackberry bushes that made a distinct vegetative community at Delta Ponds (Figure 2) . However, during ground-mapping efforts it was noted that several areas, specifically the less accessible peninsulas of Area 2, have new blackberry shoots growing. As of now, these shoots are too small to be accounted for in the vegetative community mappings, but if they are not addressed it will only be a few years before large areas of riparian vegetation are covered in blackberry bushes once again.
Improvement of habitat will be beneficial to fish and wildlife populations, but reduction of human-caused degradation is equally important in maintaining the biological integrity of Delta Ponds. Stricter measures to discourage off-trail use of Delta Ponds by pedestrians, anglers and unauthorized campers would further reduce this issue, as well as reduce disturbance of flora and fauna while decreasing the likelihood of future invasive species introduction. Vegetation communities adjacent to makeshift paths throughout the area are especially sensitive to human interaction and could benefit from the construction of more fencing.
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